O rganizations are occasionally faced with technology-based and accident-triggered crises that may cause costly disasters if not handled properly. Questions arise: How should organizations, with their complex processes and human involvement, be designed if they are to perform well in such crises? Would organizations benefit from structural changes during crises? From a neo-information processing perspective that views organizations as composed of cognitively restricted, socially situated, and task-oriented actors, we argue that the causes and consequences of crises may be better understood through the systematic examination of both environmental and organizational factors. We address our research questions using a rather unique approach: a matched analysis of 80 real organizational cases and 80 computer-simulated organizations. The findings show that a crisis can present critical challenges to organizational performance both externally and internally, and that there is no design guarantee that a high-performing organization will continue to perform well during a crisis situation. In addition, when organizations restructure to adapt to crisis situations, they often face the serious challenges of having to understand not only the external environment, but also organizational design traps.
Whether theories of organization can be applied to nonconventional events or crisis situations has largely been assumed but certainly not fully explored (Carley and Harrald 1997 , Marcus and Nichols 1999 , Perrow 1994 . Crises are important organizational phenomena not only because they can cause severe consequences or even devastating disasters if not properly handled, but also because they are becoming inevitable, given the increasingly complex and technology-oriented processes of organizations (Perrow 1984 , Shrivastava 1987 . The bulk of research in crisis management, however, has relied heavily on conventional case methods and has focused exclusively on preventing crises, assuming that crises are avoidable, once-in-a-lifetime events. Often, findings have become listings of rhetorical suggestions, lacking theoretical backgrounds and quantitative foundations (Pauchant and Douville 1993) .
Crises faced by organizations often have their roots in both the external environment and in malfunctions within the organization Simon 1958, Perrow 1984 ). An example may be the incident, which is described below, of an Iran Air flight being shot down by the USS Vincennes (Rochlin 1991) . We believe that there may be a systematic approach to exploring organizational performance during crises through observable factors including expertise, organizational design, and task environment , Hollenbeck et al. 1995 , Levinthal and Warglien 1999 , Pearson and Mitroff 1993 .
To the extent that crises are indeed inevitable and that there exists systematicity to their outcomes, this study intends to ask not how to avoid crises, but how to design an organization for better performance during a crisis. Reframing the question in this way gives rise to an entirely new set of concerns: Is the organizational design that exhibits high performance during a crisis also a good performer under noncrisis conditions? Is it reasonable for organizations to design for crises, or should organizations alter their designs when faced with a crisis? In other words, is dynamic adaptation called for? Furthermore, if organizations do restructure, what would be the most effective new structure?
To address these research questions, we take a neo-information processing perspective and conduct a matched analysis: 80 artificial organizations from a computational model that incorporates aspects of task environment, organizational design, and crises; and 80 real-world cases in which organizations were faced with actual crises. Such a matched analysis serves two purposes. First, it allows us to provide a fine-grained theory and an empirical test for understanding the causes of crises and the organizational design that can help mitigate them.
Second, it provides an opportunity to address the issue of organizational adaptation during crises through a series of "what if" simulation experiments, therefore providing prescriptive theoretical directions for effective crisis management.
Research Background
Organizations are increasingly reliant on technology, which takes the forms of not just machines and tools, but also of management processes and practices (Pauchant and Douville 1993, Pearson and Clair 1998) . Malfunctions or substandard conditions can happen, and can cause unintended uncertainty, ambiguity, and stress to the organization (March and Olsen 1976) . In this study, we focus on such technology-related and accidenttriggered crises (Perrow 1984) . We differentiate a crisis from a disaster, defining a crisis as a critical and stressful condition that can be triggered by human errors or technology malfunctions internally, or extreme and surprise factors externally (Hermann 1963) , while defining a disaster as a severe negative consequence resulting from the failure to properly handle a crisis.
Much of the previous research on technology-based crises has focused on avoidance. The basic premise was that through "better technology" or "better training," an organization should be able to avoid crises (Dunbar and Stumpf 1989, Green 1989) . However, as Perrow (1984) and Rochlin (1991) noted, crises are essentially bound to happen, especially in large and complex systems. Reason (1998) further suggested that avoidance is not only impossible in theory, but has been unsuccessful in reality due to the necessity of human involvement. At the heart of the issue, as noted by March and Olsen (1976) , is the fact that organizations are composed of boundedly rational individuals. Organizational decisions, which underlie all organizational activities, depend on how individuals in the organization gather, process, and communicate task-related information (Perrow 1986 , Scott 1987 , Simon 1947 . Factors that inhibit information processing-such as missing information or personnel turnover-may result in less accurate organizational decisions and thus reduce firm performance. Poor decision quality, particularly in a crisis situation, can have devastating consequences.
As widely documented by other scholars (Baligh et al. 1990 , Mackenzie 1978 , Scott 1987 , we believe that the organizational design and the task environment interact to affect organizational performance in crisis situations (Lin 2000a, Pearson and Mitroff 1993) . Indeed, recent research on adaptive organizations suggests that design and expertise work synergistically to affect performance, particularly in nonroutine settings (Hollenbeck et al. 1995, Levinthal and Warglien 1999) . Researchers with a complexity theory perspective have started to address crisis management by exploring the role of past organizational designs at the edge of chaos (Brown and Eisenhardt 1998) . Others have suggested that organizations can buffer the impact of a crisis and make fewer erroneous decisions through loose coupling (Thompson 1967 , Weick 1969 or structural redundancy (La Porte and Consolini 1991, Roberts 1990) , which has further led to the growing interest in high-reliability organizations (Bigley and Roberts 2001, Roberts 1990 ). In contrast, Hermann (1963) and Staw et al. (1981) pointed to the value of highly centralized but not necessarily redundant structures in managing a crisis. Shaw (1981) , however, also noted that decentralized organizations can respond quickly to complex tasks and therefore should perform better during crises. In addition, the allocation of and access to resources have been emphasized as vital to organizational survival, especially in crises situations, during which resources become scarce (Pfeffer and Salancik 1978) .
The extensive and often contradictory suggestions in the literature have pointed out the need for a coherent framework of organizational performance to dealing with crises. An examination into whether there may exist a class of designs that-while not always yielding the absolute best performance under all conditions are nevertheless good enough and robust in the face of crises-has also become critical.
A Neo-Information Processing Perspective
We are interested in understanding the relationship between organizational design and performance, particularly in crisis situations that makes it critical for the organization to make timely and correct decisions in order to minimize the risk of a crisis developing into a disaster. We take a neo-information processing approach and characterize organizations as open systems consisting of cognitively restricted, socially situated, and task-oriented actors who interact with other members of the organization and are affected by ambiguity and past experience (Carley and Prietula 1994, Lin and Carley 2003) . Organizational decisions result from the collective and integrative actions of all the actors as they work, gather information, learn, communicate, and make individual decisions in a task knowledge space (Carley and Hill 2001) . Due to their bounded cognitive ability, organizational members often have to interpret and construct the environment based on prior interactions, partial information, and past experience (Daft and Weick 1984) . Previous research has indicated that organizational performance is affected by myriad factors including, though probably not limited to, the lines of communication and command connecting these individuals (organizational authority structure and the degree of centralization) (e.g., Mackenzie 1978) , the resources and information to which the individuals have access (Pfeffer and Salancik 1978) , the nature of the task faced by the individuals (Baligh et al. 1990) , and the type and severity of the crisis under which the individuals operate (Perrow 1984) . Organizations with designs that facilitate information processing and accurate decision making should, in theory, exhibit higher performance when faced with crises as well as in other situations, though systematic explorations are lacking (Perrow 1994) .
Method: A Matched Analysis
For this study, we use a somewhat novel approach by conducting a matched analysis of multiple cases for theoretical insights: a combination of empirical and computational analysis (Eisenhardt 1989 , March et al. 1991 . We not only compare our computational model with reality, but also use it to extend our understanding beyond reality. The computational model serves as an encapsulation of organization theory and generates a series of predictions regarding how to design an organization for an effective performance in response to a crisis. The reality is a set of data concerning the relative effectiveness of 80 real organizations faced with actual crises. Using these 80 cases, we generate a matching set of 80 artificial organizations from the computational model. This allows us to closely track organizational behavior and performance and gain extended theoretical insights. By linking real-world cases with the computational model through a common set of factors, we are able to find a clearer causal relationship between each specific variable and organizational performance while holding others constant. With the incorporation of learning and nonlinear dynamic processes, we can further use the artificial organizations generated from the computational model to predict whether the performance of the real organizations would have been higher or lower if they had not been restructured or had been restructured in a different way. Using such "what if" analyses, we can begin to assess the relative value of restructuring organizational design in response to a crisis. Figure 1 shows a road map that might help us to better grasp this exploratory approach as also advocated by other scholars (Taylor and Van Every 2000) .
We believe that this matched analysis approach, though still exploratory in nature, can make significant contributions to the field of organization science. It not only has allowed us to conduct cross-method validations, but also has enabled us to move beyond the limitations of pure computer simulation and enhance the theoretical rigor of the multicase approach advocated by Eisenhardt (1989) . Rather than seeking degrees of freedom from a large standardized data set, our approach tests a "theory with degrees of freedom coming from the multiple implications of [the] theory" (Campbell 1975, p. 182) . Such a pattern-matching process, as further described by Yin (1994, p. 106) , can be achieved by "compar [ing] an empirically based pattern with a predicted one (or with several alternative predictions)," therefore strengthening the validity of the theory. The matched analysis also allows us to compare the organizational performance of a dynamic system across different conditions (usual and crisis), and explore the evolutionary aspect of organizations (Vromen 1995) . We believe these comparisons are valid for two main reasons. First, we follow the argument by Perrow (1984) that crises may become inevitable or normal as the complexity of organizational tasks increases. In other words, a crisis may not be totally novel to an organization but may have organizational design traps (Brown and Eisenhardt 1998) . Research on normal accidents shows that organizations do train for these crisis situations, although a real crisis often presents more critical challenges to the organizations, both internal and external, in terms of time pressure, availability of information, and potential design malfunctions (Perrow 1984, Weick and Roberts 1993) .
Second, we take the neo-information processing perspective and believe that the phenomenon of a crisis can be explored from a common set of external and internal factors. By comparing performance under crisis and usual situations, we can infer the impact of the crisis and explore the role of organizational design. Thus, we are comparing two states of a dynamic system. While this may not be the most realistic reconstruction of the reality due to real data constraints, it has the advantage of providing plausible theoretical explanations for organizational adaptations (Carley and Hill 2001, Vromen 1995 ).
An Overview of the Computational Model: CORP Researchers in the crisis management field have sometimes turned to computational models (Rolfe et al. 1998 , Rosenthal and Pijnenburg 1991 , Walker 1995 . While these models have provided important insights into various issues of crisis management, they tend to follow the engineering tradition with the belief that the reality can be fully captured if the model is complex enough (Thompson 1994) . As a result, they have frequently ignored findings from the field of organization science, and overlooked the underlying mechanisms that drive the crisis phenomenon.
For this study, we take a different approach-one based on organization theory (Cohen and Cyert 1965) . We follow Simon's premise (1947 Simon's premise ( , 1973 , which recognizes the limit of human cognition. We strive to focus on the essence of the reality that is most relevant to the research issue. Our computational model, which we refer to as CORP (Computational ORganizational Performance framework) is based on the work by Carley and Lin (1995, 1997) . To have a more robust match with the empirical data and to focus on the issues relevant to this study, we have aggregated some aspects of organizational design and task environment in this study. The design of the model has followed the call by Burton and Obel (1995) for a balance of relevancy, realism, and simplicity in computational models; the design has been shown to be both empirically valid and methodologically reliable (Carley 1996 , Carley et al. 1998 . Through virtual experiments, CORP enables us to conduct precise and consistent analyses of organizational performance under crisis situations, while we grasp key organizational features. A general algorithm is also available in the appendix.
CORP, as a multiagent network model of organizations that draws on the findings in contingency theory (Baligh et al. 1990 , Scott 1987 , information processing theory (Galbraith 1977, March and Simon 1958) , and cognitive science (Hutchins 1991 , Newell 1990 , embodies the neo-information processing perspective. Like other agent-based models, CORP examines not only cognitively intelligent individual members (nodes) and their adaptive interpersonal relationships, but also organizational-level outcomes in a dynamic and controlled setting. It permits researchers to examine the emergent patterns of human interactions based on more realistic replications of basic human behaviors, and to explore the evolution of organizational change during crises , Mantzavinos 2001 , Siggelkow and Rivkin 2005 , Vromen 1995 . Through CORP, we are able to look at a fundamentally nonlinear dynamic system and compare two states of such a system where a change has occurred, thereby exploring how a single perturbation may play out in terms of change in behaviors.
CORP has three main components: task problems, individual agents, and organizational processes. They are linked in a distributed decision-making setting in which individuals must coordinate when facing a series of multicomponent task problems.
Task Problems. In CORP, the organization faces a sequence of radar-detection problems, as documented in other studies (Hollenbeck et al. 1995) and reflected in real-world cases (Roberts and Dotterway 1995) . Each problem is defined as a single aircraft moving through the airspace. Each aircraft has nine indicators: speed, direction, range, altitude, angle, corridor status, identification, size, and radar emission type. Each indicator can take on a certain range of values and may be interpreted by the analyst in charge of the respective radar equipment as fitting into one of the three categories (1, 2, or 3), which can be assigned different meanings based on the research purpose. For example, in the radar detection setting, if the radar emission type's value is 0 (civilian), it is interpreted as having a Type 1, or friendly, nature. If the value is 2 (military), it is then interpreted as having a Type 3, or hostile, nature. However, each individual indicator may not reflect the true state of the aircraft as a whole, which is defined in the task environment (appendix) and is not previously known to the organization.
We chose this task for three reasons: First, it is a real-world problem that has been widely examined in military and civilian (e.g., air-traffic control) contexts (Hollenbeck et al. 1995, Roberts and Dotterway 1995) . Although we think of this task as radar control, in reality it is a ternary choice task. Any task where the agents can choose between three options has features in common with this task (March and Olsen 1976) . Second, because the true outcome of the decision can be known later, not only can accuracy of performance be measured, but feedback can also be provided for learning to take place. Third, the task is ideal for a distributed environment because it is sufficiently complex that it requires multiple agents working on different aspects of the task.
Individual Agents. The building blocks of CORP are agents, which represent individual members of the organization. Each agent can carry out some basic functions, including reading information from other sources-information from the task problem or recommendations of other agents, processing information according to a specific procedure and memory, passing out information, or updating memory from feedback .
Although such individuals are highly abstract, they embody the decision-making essence of a boundedlyrational human being (March and Simon 1958) . With the assumption of organizations as interpretive systems (Daft and Weick 1984) , each individual follows the satisficing approach with the most convenient, familiar, and Organization Science 17(5), pp. 598-618, © 2006 INFORMS predisposed solutions, obtained through existing organizational procedures or heuristic shortcuts based on prior experience. As in the real world, agents go through training in which consequences of their decisions can be taught, therefore enabling them to form specific judgments and to assign certain weights regarding the nature of the information they receive. Of course, such interpretation process can lead to biased judgment due to members' bounded rationality and structural constraints (Carley and Lin 1997, Lant and Mezias 1992) , as will be illustrated in the Vincennes incident below. Organizational Processes. The organizational level decision to classify the nature of the emerging task problem is the result of collective and integrative actions of all the individuals in a holistic rather than a simple additive fashion. The organization is characterized by the lines of communication (organizational structure), and by who has access to what task components (resource access structure). Each organization operates under different external situations (task environments that can include different types of problems) and internal conditions (standard or substandard operating conditions).
Such a model can find its counterpart in real-world cases. For example, a review of the 1988 Vincennes incident shows that the warship generally faced a hostile external environment. On the day of the incident, the warship faced a critical problem when an incoming aircraft was spotted while it was engaged in a surface gunfight with several Iranian armed boats. The crisis was triggered due to the misinterpretation of a piece of information by one of the radar operators (analysts) regarding whether the aircraft was civilian or military (U.S. Congress 1988) . Due to the time pressure and the prevalent hierarchy structure on the warship, there was not sufficient cross-checking (Watson et al. 1988) . This was coupled with the fact that the training of the personnel was biased toward superpower confrontations and protection of the warship (Duffy et al. 1988) . Although this is a stylized case, reflecting more of the organization's formal structure and process, it again shows how an organization's decision may be the result of its members' experiences, interactions, and perceptions. Similarly, in the computational model we can build an artificial organization with a hierarchy command structure, and a segregated resource access structure (each operator in charge of one decomposed task component). Agents of the artificial organization go through operational training by facing simulated problems of different natures, with bias toward the correct assessment of one type of problems, say Type 3 (hostile). The decision-making process starts with the base-level analysts scanning the environment and reporting their judgment on each of the indicators for which their equipment is responsible; in the Vincennes incident, their judgment was hampered by incorrect information and misinterpretation. The supervising officer then summarizes and reports to the captain for his decision. In the case of Vincennes, the final organizational decision was made by the captain to shoot down the incoming aircraft. That later turned out to be an incorrect decision.
An Overview of the Empirical Data: Eighty Real-World Crisis Cases Using archival sources, information was collected on the organizational design characteristics, external and internal factors, and performance of 80 organizations faced with technological crises. These technological crises create a critical and stressful situation, typically caused by a critical external environment or a specialized lesscommon task, or both, coupled with substandard operating conditions, to which the organization must respond rapidly and accurately to mitigate adverse consequences or disasters (Lagadec 1981) . The cases were drawn from various industries. For each crisis, we focused on the main organization whose behavior and decision directly affected the cause and outcome of the crisis (Table 1) .
The collected data describe the value of each relevant variable in usual situations (prior to crises) and during crises. We did not examine organizational behavior in the aftermath or the cleanup stage of the crisis. The data on the 80 organizations were gathered using a variety of independent sources including journal articles, books, and news media. For each of the real organizations, we did not capture detailed data on the specific behavior, access to resources, and position of each individual in the organizations in the crisis response unit. Instead, we collected general data on ways in which the directly responsible organization is designed. We identified a crisis period as the time from the beginning of the incident to the end of the incident. The beginning of the incident occurs when the first signal of the incident is detected by the organization. The end of the incident occurs when the incident is under control and the possibility of escalation has ended.
1

Matched Measures
We now provide more detailed descriptions of main measures from both the simulation model and the empirical data. (See Table 2 for an illustration of matched measures using a real crisis case.) Task Environment. We define the collection of task problems as the task environment, which provides external sources of information to the organization (Aldrich 1979 , Burton and Obel 2004 , Dill 1958 , Mackenzie 1978 . Task environments vary on a number of dimensions, with focus often being on complexity and uncertainty (Anderson and Tushman 2001) that are fundamentally about the interrelationships among and diversity of the components of task environments (Aldrich 1979 , Hannan and Freeman 1977 , Roberts 1990 , Simon 1962 , ZeyFerrell 1979 . 1988 7, 16, 17, 18, 19, 20, 21, 22, 23, 24, 121 80. Riots during the final of 1985 European Football Cup Entertainment 1985 9, 122 tournament organized by Belgian National Soccer Union at Heysel Stadium, Brussels, Belgium Main sources. Available on request.
For this study, we categorize task environments as simple or complex (Table 2) . A simple task environment is both decomposable, in which the components of the task faced by the organization can be processed independently, and concentrated, in which most problems faced by the organization are of the same type. In contrast, a complex task environment is either nondecomposable, in which the components of the task faced by the organization are dependent on each other to be processed; or dispersed, in which the organization faces problems of differing natures with no particular type of problems dominating (Aldrich 1979 , Hannan and Freeman 1977 , Roberts 1990 ).
In the real world, the accuracy of a decision can be judged only by postevent effects, or it is simply unknown. In this study, we utilize the advantage of computational modeling and build the true state of each problem in each task environment based on an independent formula unknown to the artificial organization beforehand (see appendix). With this mechanism, we have the baseline against which an organization's decision regarding each problem can be compared, and organizational performance can be measured.
Organizational Form
Organizational form can be characterized in terms of organizational authority structure and resource access structure. We focus on these factors because they have previously been shown to epitomize particular types of behavior and to correspond to forms observable in realworld organizations. They have also captured attention in the literature Obel 2004, Lin and Carley 2003) . These structures are examined because they represent typical, though abstract, versions of real orga- crisis, there was overlap in resource access structure. At the time of the incident, there was reorganization of process going on in the company. For example, just prior to the incident, "the duties of the maintenance engineer, especially coordination were given provisionally to a subordinate" (1, p. 26).
CMT Type of substandard condition during crisis CMT = 3 1 = Information uncertainty-based substandard conditions (missing information, incorrect information) 2 = Agent malfunction-based uncertainties (agent unavailability, communication breakdown, agent turnover) 3 = Joint substandard conditions (using aggregations) CMT = 3 1 = Information uncertainty-based substandard conditions. One or more of pieces of information are not available or complete, or are incorrect when needed to make decisions that were related to the organizational operations. 2 = Agent malfunction-based uncertainties. One or more members of the organization are not at post, or one or more normal communication channels are down, or one or more fully trained agents left when needed to make decisions that are related to the organizational operations. 3 = Joint substandard conditions. When the substandard condition is caused by a combination of both information uncertainty and agent malfunction. Information uncertainty (missing information): "They neglected to consider how the pipe would behave under continual high temperature and pressure" (70, p. 392). Agent malfunction (unavailability): " There was no qualified mechanical engineer with a status of sufficient authority to deal with complex or novel engineering problems or to demand that necessary measures were taken" (1, p. 32). Agent malfunction (turnover): "At the beginning of 1974 the maintenance engineer left the factory for personal reasons, and by June 1974 the company had not yet found a replacement" (1, p. 26). Recoded from 62.29% based on ranking described in the text. UPR_O = 2 It refers to the long-time performance of the focal organization prior to the incident. It can be determined by considering the frequency of substandard internal operating conditions occurred before that could have resulted in an incident and the frequency of similar incidents. In addition, the usual reputation of the organization to local society can also be considered. 1 = Low. Combination of HI/HI, HI/LO, ME/HI, or LO/ HI for UCS and UIN. 2 = Moderate. Combination of ME/ME, ME/LO, LO/ME for UCS and UIN. It is measured based on the combination of multiple components (CSEV = CMCT * CTME + CECO * CTME + CENV * CTME + CHUM * CTME) and further categorized into three levels. The scale and impact of the crisis is considered in the industry context based on Legadec (1981) and others. "Everybody realized that one had come very close to a disaster of enormous scale, one that could not be compared with anything that had been known in this branch of industry" (1, p. 22).
CMCT (Direct monetary cost) = 3 (High) LO. <$1 million. ME. $1 million-$25 million. HG. >$25 million. "The material damages estimated at tens of millions of dollars, more than 180 million dollars for the reconstruction of the factory alone, covered a vast area" (1, p. CHUM (To human being) = 2 (Moderate) LO. <5 dead, or <10 injured, or <1 000 people physically affected. ME. >5 dead, or >10 injured, or >1 000 physically affected. HG. >50 dead, or >100 injured, or >10 000 physically affected. "There were twenty-eight employees killed and thirty-six other injured; beyond the plant boundary fifty-three people were injured " (2, pp. 110-111). CTME (Duration of crisis) = 3 (Long) ST (Short). <1 day. ME (Moderate). 1-7 days. LN (Long). >7 days. "The fires burned for several days and after ten days those that still raged were hampering the rescue work" (63, p. 1). nizations (Courtright et al. 1989, Miles and Creed 1995) . Each type of structure has been analyzed by various research traditions, but the structural impact on performance has rarely been contrasted systematically, with perhaps the exception of Burton and Obel (2004) , Carley and Lin (1995, 1997) , and Lin and Carley (1997) . For this study, we categorize organizational form as simple or complex (Table 2) . A simple organizational form consists of nonoverlapping communication channels such as a team or a simple hierarchy with a segregated resource access structure. In contrast, a complex form is composed of complex and overlapping communication channels such as a matrix structure or other structure, but with a nonsegregated resource access structure , Cohen et al. 1972 , Davis and Lawrence 1977 , Mackenzie 1978 .
CPES
Modeling Crisis Conditions
Crises are typically caused by both external and internal stress factors, and have the potential to result in catastrophic consequences if wrong decisions are made (Pearson and Mitroff 1993 , Perrow 1984 , Staw et al. 1981 ).
Internal Stress: Substandard Operating Conditions.
Organizations do not always operate as ideally designed, thus causing operational malfunctioning. It is important to consider operating conditions because they can cause ambiguities and uncertainties that may subsequently degrade organizational performance (Carley and Lin 1997, March and Olsen 1976) . In this study, such operating conditions are defined as a substandard state of the organization with respect to information uncertainty (such as missing information and incorrect information) or agent malfunction (such as agent unavailability, communication channel breakdown, and agent turnover) or both (Table 2) .
Within CORP, we can also examine varying degrees of severity of substandard operating conditions. For each organization, the location of a substandard condition is chosen randomly for each problem. When there are joint substandard conditions, CORP will use the aggregated result because it only allows one type of substandard condition to occur in each simulation experiment.
External Stress: Extreme or Critical Situations. Organizations sometimes face extreme or nonroutine problems that could have undesired consequences if they are mishandled , Perrow 1984 , Staw et al. 1981 ). In the real world, the presence of such external stress may be known after the crisis is reported. In CORP, we define an external stress situation as one during which the organization faces an extreme problem, i.e., a Type 3 problem, which can be assigned a meaning of hostile for training and decision-making purposes. Our approach also contains the assumption that CORP assigns equal importance to minimizing Type 1 and Type 2 errors.
Organizational Performance
Organizational performance can be characterized in a number of ways, including accuracy and timeliness in decision making; market share; and stakeholder perceptions. Nevertheless, given that decision making is the core of organizational operations (Scott 1987) , the ability of an organization to accurately understand a problem and provide an appropriate solution to it becomes critical, particularly in a crisis situation, when a misjudgment about the nature of the problem can have a great impact on organizations. In CORP, we measure organizational performance in usual and crisis conditions. For usual performance, we measure decision accuracy across all 19,683 (nine indicators with each taking three possible values, or 3 9 possible events. For crisis performance, we measure decision accuracy across just those events defined to be critical and where there are one or more substandard conditions.
In the real world, however, while the key factors of the real organizations and their artificial counterparts from the computational model share similar characterizations, there is a discrepancy between the performance measures. For the 80 real organizations, performance cannot be measured simply as accuracy of the decision choice. This is because the true state is often unknown. Thus, we take a qualitative approach to measuring organizational performance in the empirical part.
The measurement of the usual performance mainly takes into account (a) the frequency with which substandard internal operating conditions had previously occurred in the focal organization which could have resulted in a crisis, and (b) the frequency of similar crises in the past. In addition, the usual reputation of the organization in local society is considered when available. The measurement of the crisis performance is based on the actual severity of the crisis outcome, as well as on the potential for catastrophic escalation of the crisis ( Table 2) .
As can be seen, there are discrepancies in the performance measures of real and artificial organizations. In capturing the performance of the artificial organizations, we took a Monte Carlo approach. The performance of each organization was estimated across a number of independent decisions (regarding a series of radar detection problems) while under a specific combination of external and internal conditions. In the real organizations, we could only measure performance on a single trial. Thus, we are using the simulated data to provide an average behavior of organizational performance under conditions similar to the one faced by the real organization.
The second, and more critical, difference is that for an artificial organization from CORP, performance is measured as the percentage of correct decisions, which varies from 0% to 100%; while for a real organization, performance is coded as low, moderate, or high. To facilitate performance comparisons between real and artificial organizations, we recategorized the performance of artificial organizations into a three-point scale: low, moderate, and high. We first located the number of low, moderate, and high performers in the 80 real-world cases, based on observed crisis performance. There are 40 low, 22 moderate, and 18 high performers. Second, we rankordered the predicted crisis performance of the matching 80 artificial organizations from the lowest to the highest. Third, we recategorized the performance of the lowest 40 artificial organizations as low, the next 22 as moderate, and the highest 18 as high. The same strategy was used for usual performance, for which there are 31 low, 39 moderate, and 10 high performers in the real cases. This transformation, compared with other methods using arbitrary cutoff values, requires less subjective judgment and minimizes potential outliers, therefore enhancing robustness and validity for the matched analysis.
Although the methods used to access real data performance and artificial data performance are not identical, both methods provide feasible estimates of overall organizational performance on decision tasks. By converting performance measures into a three-point scale, we are treating both approaches in a sufficiently coarse grain that makes vagaries due to the specific decision task less relevant. We note that the approach we have used is particularly relevant for usual performance and crisis performance where the performance of the real organization is often a qualitative estimate of the overall performance that takes into account a large number (often hundreds) of individual decisions that might have happened, but that were not specifically captured by the archival sources. Based on the case studies, we can expect that the more accurate these individual decisions, the higher the overall performance. Similarly, the computational model gives an indicator of performance as a general function of accuracy. Overall performance, not specific performance, is being predicted.
We find substantial agreement between the model and the reality. For usual performance, we see a 66.3% match between the two. Of the mismatches, most are minor with one level away (i.e., not situations when the empirical data rates high while the model predicts low). For crisis performance, we see a 56.3% match between the two. Of the mismatches, most are also minor and occur for moderate performers. These numbers show the strength of CORP for predicting the relative rank or performance. While such agreement has suggested the plausibility of the matched analysis, the ways that different organizational designs and crises may impact organizations in the computational model and the real world as well as "what if" analyses, still need more fine-grained experimental designs. Table 3 lists the descriptive statistics of the main variables and the correlation results.
Summary
Our study, according to some scholars, falls into the category of multilevel research, because it deals with not only the individual level, but also the organizational level, as well as the interactions of the two types of levels (Klein et al. 1999, Rousseau and House 1994) . Those scholars suggest that multilevel research requires fundamentally different thinking than conventional research, because the causal relationship between the microlevel behavior and the macrolevel organizational outcome may no longer follow conventional statistical analogy (Klein et al. 1999, Rousseau and House 1994) .
Although our emphasis is not on the degree of freedom as in conventional large-scale data analyses, whenever possible we conduct statistical analysis to see if Notes. UCM: Level of complexity match between organizational form and task environment during usual conditions, with 1 = low, 2 = high. CCM: Level of complexity match between organizational form and task environment during crisis, with 1 = low, 2 = high.
SFT: Shift status of organizational form during crisis as compared with usual organizational form, with 0 = no shift, 1 = shift.
Other variable descriptions can be found in Table 2 . * Correlation is significant at the 0.05 level (two-tailed). * * Correlation is significant at the 0.01 level (two-tailed).
there are significant discrepancies between each pair of predicted and observed data through the use of t-tests. We then dissect the pattern within each predicted and observed data set to explore if within-pattern variations exist, again through the use of t-tests. In some situations when the degree of freedom is too small due to the scarcity of real data, we provide a pseudostatistical comparison by identifying the sample size at which point statistical differences may be significant. However, this pseudotest is only taken when there is a good theoretical justification based on the initial pattern predicted from the computational model. This is a feasible approach for complementing case analysis, given that in CORP the performance outcome for each organization under each unique situation is actually the result of 19,683 runs. In other words, small differences from the computational model may actually carry more significance.
Designing for High Performance
The history of organizational theory has centered on organizational performance, yet the issue of what contributes to an organization's good performance, especially under crisis situations, has not been sufficiently addressed. By taking a neo-information processing perspective, we believe that there is systematicity to the underlying relationships among task environment, organizational design, and crisis, which can ultimately affect organizational performance.
The Impact of Task Environment
We begin by examining the impact of task environment on organizational performance. The literature has pro- vided rich background on the importance of the environment (Aldrich 1979, Hannan and Freeman 1977) , yet systematic explorations regarding how different types of task environments may have an impact on organizations of different designs are rare Obel 2004, Lant and Mezias 1992) . Prediction 1. Based on CORP (Table 4) , under usual situations an organization's performance is higher when facing a simple, compared with a complex, task environment. However, under a crisis situation, the opposite pattern is true = 0 10 . It is thus important to understand the trade-offs under different task environments before designing organizations, such as deciding on simple or complex forms. This approach is also advocated by various contingency theorists (Andres and Zmud 2002; Suchman 1987) .
Observation 1. The above predicted pattern is supported by the real crisis (or empirical) data = 0 10 We need to keep in mind, however, that this result alone may not capture the whole picture, because many organizations may have shifted their designs and thus become more complex during crises.
The Impact of Organizational Form
We now ask whether the organizational design that exhibits good performance under usual conditions is also effective during a crisis. The literature also has provided numerous suggestions (Houskisson and Galbraith 1985 , Jablin et al. 1986 , Mackenzie 1978 , but with little consistency across different conditions. Prediction 2. Based on CORP (Table 5) , under usual as well as crisis situations, organizational performance is not significantly different regardless of simple or complex organizational forms. This suggests organizational form alone may overlook some of the important internal factors such as processes and substandard conditions, and that it is important to jointly consider task environment factors. This is also consistent with the general contingency theory (Burton and Obel 2004) . Observation 2. The above pattern is supported by the empirical data = 0 10 The above result should be viewed with the understanding that performance is aggregated across a range of simple or complex organizational structures, which may have within-group differences due to their minor structural differences, if more fine-tuned analyses are followed. However, due to the scarcity of empirical data, it became necessary to aggregate some of the structural categories. Although aggregating the categories may lose some predictive power, it will enhance the validity of real data coding, because it minimizes the arbitrariness in classifying parameters in the real cases into too fine categories.
The Impact of the Complexity Match Between Organizational Form and Task Environment
In this study, we conduct an analysis on how the complexity match between organizational form and task environment may affect performance. Due to the scarcity of the real data, we create some more general categories. The studies by Carley and Lin (1997) and Lin and Carley (2003) included some more fine-tuned analyses of complexity match.
Prediction 3. Based on CORP (Table 6) , under usual or crisis situations organizational performance is higher if there is a higher match between task environment and organizational form = 0 10 . This echoes the view by contingency theorists that advocates a fit between organizational form and task environment for (Bigley and Roberts 2001 , Burton and Obel 2004 , Lawrence and Lorsch 1986 . Observation 3. This pattern is not supported due to the insignificant results in the empirical data, which suggests that more exploration is needed to extend current organizational theories to nonconventional events or crisis situations (Carley and Harrald 1997, Marcus and Nichols 1999) .
The Impact of Substandard Conditions
We now look at how substandard operating conditions can affect organizational performance, which has been frequently mentioned in the organizational literature (Carley and Lin 1997, March and Olsen 1976) .
Prediction 4. From CORP (Table 7) , we see that generally as more things go wrong (there are more substandard conditions), organizational performance degrades = 0 10 . This suggests that substandard conditions can decrease the amount of incoming information and increase ambiguity and uncertainty in the decisionmaking process. Such effects were often as suggested, but not computationally explored or empirically tested, by other organization theorists (Jablin et al. 1986, March and Olsen 1976) .
Observation 4. This pattern is generally supported by the empirical data that also show the impact of having even one substandard condition = 0 10 . As mentioned in the model description section, we categorize substandard conditions into two major groups: information uncertainty and agent malfunction. In this study, we also examine cases when there are joint substandard conditions where both information uncertainty and agent malfunction may occur simultaneously. Notes. Under "None substandard operating conditions," performance is based on organization's usual performance when there is low frequency of prior similar causes. Under other operating conditions, performance is based on organization's crisis performance.
Prediction 5. Based on CORP (Table 8) , little significant difference can be detected for the different types of substandard conditions = 0 10 . However, if we increase the sample size to 50 in each condition, we can find that agent malfunction and joint substandard conditions can create a significantly negative impact on organizational performance = 0 10 This suggests that different types of substandard conditions can have different consequences to organizational performance under crisis situations, and that substandard conditions involving agents tend to have the most effect (Carley and Lin 1997, Jablin et al. 1986 ).
Observation 5. A similar pattern can be found from the real-world data = 0 10 However, if we increase the sample size to 50 in each condition, we find that joint substandard conditions have the worst impact on organizational performance = 0 10
Dynamic Adaptation in Crises
Finally, let us consider the role of organizational restructuring. As noted in the introduction, it may not be reasonable to use the same organizational design under both crisis and usual conditions. Indeed, the designs that perform best under crises are not always the designs that perform best normally. Organizations in the corporate world may restructure under certain situations. The low correlation between usual performance and crisis performance in Table 3 also suggests that an organization's crisis performance may not depend on its usual performance; rather, it may depend on how it restructures during a crisis. Staw et al. (1981) argued that organizations are likely to become rigid when stressed and that such rigidity may improve organizational performance if the organization is facing a simple environment. This rigidity can be viewed as a movement to a more complex organization structure (such as a hierarchy) that is centralized, though not necessarily redundant. Other researchers advocate increasing structural Porte and Consolini 1991 , Mintzberg 1979 , Roberts 1990 , Thompson 1967 . Still others (Shaw 1981) favor decentralized organizations as the design that can respond quickly to complex tasks and that therefore should perform better during crisis situations. These reviews suggest that it may be important to examine the relative value of organizational restructuring when organizations move from usual to crisis conditions. We find that among the real organizations, 25 out of 80 altered their organizational forms when confronted with a crisis. Most organizations (23) switched toward more complex, though not necessarily more rigid, designs (Staw et al. 1981) . These data support the argument that organizations faced with crises increase their structural redundancy. However, the data do not tell us whether this increase in redundancy has value and whether there could potentially be better structural changes. To answer these questions, we turn to a form of "what if" analysis. Using the computational model, we first examine the performance of these organizations under the conditions when they did or did not alter their designs. Then we explore if organizational designs exist that could have permitted the organization to perform better during the crisis situation. Thus, we can start to address two hypothetical but important questions: (a) What if the organizations had not altered their forms? and, (b) Of those organizations who experienced crises, what are better forms that they could have shifted to? Prediction 6. CORP (Table 9) shows that there is no significant performance increase due to restructuring when changing from usual to crisis situations = 0 10 . In other words, the value of organizational restructuring in the face of a crisis may not be as scholars have expected (Carley and Hill 2001, Staw et al. 1981) .
Observation 6. The empirical data also support the pattern = 0 10 . Using simulation, we can move a step beyond this finding and address the issue of "what if" no restructuring had happened. Notes. An empty cell indicates that there are no data available. Number of cases and standard deviations are in parentheses.
Prediction 7. From CORP (Table 9) , we see that there is virtually no performance benefit when organizations restructure during crises = 0 10 In other words, organizations can maintain their performance if they retain their organizational form when faced with a crisis. This finding also echoes the suggestions by Brown and Eisenhardt (1998) on how adaptation may misfire. More importantly, this finding suggests that perhaps it is not the question of "whether" but "how" to restructure during crises that we should be asking.
Prediction 8.
A further "what if" analysis from CORP (Table 10) shows that for those organizations that underwent crises, there exist better organizational designs to which they could have shifted. We can see that most organizations with a simple form could have benefited by adapting to a complex form. In contrast, most complex organizations may have already achieved their best possible performance given the situation, even though a few of them could also benefit by shifting to a simple form. This suggests that, during a crisis situation, organizations may face challenges of not just whether, but also how to adapt, since their first choice of adaptation may be subject to organizational design trap and may not yield the best possible outcomes for dealing with crises (Brown and Eisenhardt 1998) .
Clearly these "what if" predictions cannot be tested with the particular empirical data we have used in this paper. However, the general fit between the model and the data suggests the plausibility of this analysis. Future work, in experimental or filed settings, might look at this issue in more detail (Lin 2000b ).
Discussion
In this study, we take the stand that crises are essentially inevitable and that there is systematicity to their causes and consequences. We have adopted the neoinformation processing perspective and used a matched analysis to take a systematic, though exploratory, look at the relationships among organizational design, organizational performance, and crisis situations. Our study shows that sometimes a crisis can occur due to some seemingly minor miscues of the organizations, and that if organizations are not properly designed to mitigate the impact of the crisis, disasters can happen. Our paper further demonstrates that not all organizational designs are best suited for both crisis and usual situations, and that while organizations often restructure when faced with a crisis, such adaptations may not be beneficial without understanding prior organizational design traps and the nature of the task environment. In addition, organizations may misinterpret the effect of altering their design.
In this paper, we have paid more attention to the formal aspects of organizational design. Following the work of Stinchcombe, we believe "formality and formalization have to do with abstraction so as to preserve what is essential in the substance" (2001, p. 3 ; italics in the original). Sociologists, for the most part, have generally regarded informality as a result of formal institutional arrangements (Zucker 1986) or "loose joint between different kinds of formality" (Stinchcombe 2001, p. 5) . Child (1974) even suggested that informality is an unimportant mechanism that occurs due to some imperfect structural controls. From this sociological perspective, once organizations are set up, they can resort to structures and procedures to regulate their members' behaviors so the influence of informal characteristics will be minimized (Zucker 1986) . While in other studies we examined some informal aspects of the organization, the findings have consistently shown the dominant effects of formal organizational factors Carley 2003, Lin and Hui 1999) .
Main Contributions
This study's results provide important insight into organizational performance under crisis conditions. First of all, this study has provided a new perspective to the field of crisis management. It views a crisis event as fundamentally an organizational issue and effectively demonstrates the benefit of adopting an organizational design approach to crisis management. In contrast to prior studies of crisis management, this study does not focus on the avoidance of crises, but rather on the mitigation of crisis impact. Furthermore, it highlights the importance for organizations to understand how, rather than whether, to restructure when facing a crisis. This approach is consistent with the view that crises may be, to some extent, unavoidable, given the increasing complexity of today's organization and the increasing competitiveness of today's environment. Our research demonstrates that a simple neo-information-processing model for examining organizational performance can reasonably well provide insight into and predict the behavior of human organizations in both crisis and noncrisis settings. Moreover, this study has implications beyond the field of crisis management. Although our research question centers on organizational designs under crisis situations, the findings are relevant to the broad field of strategic management.
Second, this study has provided a new and powerful approach by examining both artificial and real organizations with a matched analysis. Frequently, mathematical and computational models are presented without empirical data or empirical data are presented without a formal model. Formal modeling like ours is necessary for theory development. Empirical studies are necessary for testing theory. This paper, however, is relatively unique in that it enables an artificial-real comparison that is valuable, despite all the caveats about the limitations of the data set and the exactness of the fit between the artificial and the real organizations. This is a nontrivial feat, and few studies fall in this category. This kind of combined study is important so that we do not fall prey either to developing theories that build on theory rather than reality, or to developing ad hoc explanations of reality that do not consider underlying processes. From a validation standpoint, the matched analysis approach we used is also unique. Most validation studies focus on demonstrating that a set of hypotheses or general trends from the model hold in the empirical data across all of the data. Here we actually matched the simulated and real organizations, affording a more detailed level of validation. It also makes it possible for us to engage in a "what if" policy exploration using the validated model. As such, this study demonstrates an important use of computational analysis for theory building, moving into the realm of informed alternative state analysis ("what if" reasoning) (Burton and Obel 2004) .
Limitations and Future Research
There are several limitations to this study. First, the model assumes that the organization is faced with a choice task and must choose between three options and that the agents in the organizations receive adequate feedback to learn. In the real world, however, the organization may or may not be facing a choice task, and even if it is facing a choice task there may be more than (or fewer than) three choices. Second, the data are drawn from multiple archival sources and there may be potential noise and bias in the coding of the cases due to the intents of the original authors. Moreover, the real-world organizations are often more complex in their design than the abstracted structures used in the computational model. While CORP allows the examination of many fine-tuned organizational characteristics such as types of training, no sufficient real crisis cases exist that allow us to examine them in a statistically valid way. Thus, the mapping between artificial and real organizations is not perfect. Furthermore, our analysis for the real organizations crosses multiple industries. Though we have attempted to control for industry features, there may still be problems in equating performance across different industries. In addition, our real organization cases only cover a small spectrum of the possible area, and many more cases could be examined using the computational model. Finally, because highly generalizable computational models often cannot be easily validated (Burton and Obel 1995) , CORP is limited in its generalizability, which has enabled us to engage in the validation study presented. With the further development of computing technology and real-time data-capturing techniques, future studies should be able to consider more aspects of real-world environmental dimensions, organizational features, and individual characteristics building on complex system studies, organizational communications, and ethnography research (Siggelkow and Levinthal 2003 , Taylor and Van Every 2000 , Vromen 1995 .
Conclusion
Despite the limitations discussed, we believe the approach used in this study and the results gained provide new directions for future theoretical, empirical, and methodological research. We have focused on organizational design and restructuring under crisis situations, and have provided systematic evidence for understanding the nature of organizational restructuring. The adaptation "what if" analysis where alternative possible states were examined is particularly telling. Our study suggests that the lessons that organizations learn when they adapt may be the opposite of the lessons they should be learning (Brown and Eisenhardt 1998) . If this is the case, then the way in which organizations should be designed to encourage adaptation and the very nature of organizational adaptation need to be reconsidered in terms of the value of alternative paths, not just the value of the path taken. tive comments on earlier versions of the manuscript, of which a short version was included in the 
Appendix. A General Algorithm for CORP
Step 1. Experimental Setting Set experimental context through the selection of task environment, organizational structure, resource access structure, and internal operating condition. -Select one of the task environments, with 1 for concentrated decomposable, 2 for concentrated nondecomposable, 3 for dispersed decomposable, and 4 for dispersed nondecomposable. -Select one of the organizational structures, with 1 for team with voting, 2 for team with a manager, 3 for hierarchy, and 4 for matrix. -Select one of the resource access structures, with 1 for segregated, 2 for overlapped, 3 for blocked, and 4 for distributed. -Select one of the training types for decision making, with 0 for no training (as a baseline), 1 for operational training, and 2 for experiential training. (Due to the scarcity of the real-world cases, operational and experiential training types have been combined in this study.) -Select one type of substandard operating conditions, with 1 for missing information, 2 for incorrect information, 3 for agent unavailability, 4 for communication down, and 5 for agent turnover. -Select one level of substandard operating conditions, with 0 for none (standard operating condition), 1 for one, 2 for two, and 3 for three. -Record all selected parameters (each unique combination is one experimental setting).
Step 2. Problem Generation Generate a series of radar detection task problems, each having nine components (indicators) that can be coded into 1, 2, or 3, for the organization to process under the selected experimental setting.
Step 3. Base-Level Decision Processes Each bottom-level analyst accesses a subset of the nine problem components as specified by the organization structure, makes a decision using the selected decision-making procedure, and passes the recommendation to his designated manager. This process may also be affected by some of the operating conditions chosen earlier.
-Each base-level analyst accesses a subset of the nine problem components as specified by the resource access structure. If the resource access structure is segregated, each baselevel analyst will access only one problem component, with no overlap. If the resource access structure is overlapped, each baselevel analyst will access two problem components, with one component overlapped with a nearby analyst.
If the resource access structure is blocked, each base-level analyst will access three problem components, with all three components overlapped with the two analysts within the same subunit. If the resource access structure is distributed, each baselevel analyst will access three problem components, with each component being accessed by three different analysts from three different subunits. -Each base-level analyst makes a recommendation on her subset of the problem information using the specified decision mechanism.
If missing information occurs with one or more pieces of incoming information, the base-level analyst will rely on only the remaining pieces of information. If incorrect information occurs with one or more pieces of incoming information, the base-level analyst will rely on all the information as if nothing is wrong, as he is not aware of the substandard operating condition.
• If the decision procedure is based on no training, recommendation is based on a random choice between 1 and 3.
• If the decision procedure is operationally trained, recommendation is based on the majority rule of currently available information.
• If the decision procedure is experientially trained, recommendation is based on how often the same pattern of information has occurred in the past. -Each base-level analyst passes the recommendation to her designated manager as specified by the organization structure.
If the structure is a team with voting, the recommendation is passed to a pseudo-top-level manager directly (for calculating the majority voting result later). If the structure is a team with a manager, the recommendation is passed to the top-level manager directly. If the structure is a hierarchy, the recommendation is passed to one designated middle-level manager. If the structure is a matrix, the recommendation is passed to one designated middle-level manager and another middle-level manager of a different subunit.
Step 4. Middle-Level Decision Processes Each middle-level manager reads recommendations from his subordinates as specified by the organization structure, makes a decision using the selected decision-making procedure, and passes the recommendation to the top-level manager. This process may also be affected by some of the operating conditions chosen earlier. If the organization structure is a team structure, skip Step 4 and go to Step 6. -Each middle-level manager reads recommendations from his subordinates as specified by the organizational structure. If agent unavailability occurs at one or more subordinate positions, the middle-level manager will rely on only the remaining subordinates for recommendations. If communication channel breakdown occurs at one or more channels, the middle-level manager will rely on only the remaining channels for subordinates for recommendations. If agent turnover occurs at one or more subordinate positions, the middle-level manager will treat each new subordinate's recommendation as a random recommendation.
-Each middle-level manager makes a recommendation on her collected information using the specified decision mechanism.
If the decision procedure is based on no training, recommendation is based on a random choice between 1 and 3. If the decision procedure is operationally trained, recommendation is based on the majority rule of currently available information. If the decision procedure is experientially trained, recommendation is based on how often the same pattern of information has occurred in the past. -Each middle-level manager passes the recommendation to the top-level manager as specified by the organization structure.
Step 5. Top-Level Decision-Making Processes The top-level manager reads recommendations from his subordinates as specified by the organizational structure, and makes the final decision using the selected decision-making procedure. A pseudo-top-level manager is used for team with voting structure as a special case.
-The top-level manager reads recommendations from her subordinates as specified by the organization structure.
If the structure is a team with voting, the pseudo-toplevel manager reads information from the nine base-level analysts.
If the structure is a team with a manager, the top-level manager reads information from the nine base-level analysts.
If the structure is a hierarchy, the top-level manager reads information from the three middle-level managers. -The top-level manager makes a decision on his collected information using the specified decision mechanism. If the organizational structure is a team with voting, the pseudo-top-level manager will simply tabulate the majority vote based on the recommendations from all the baselevel analysts. Otherwise:
• If the decision procedure is based on no training, decision is based on a random choice between 1 and 3.
• If the decision procedure is operationally trained, decision is based on the majority rule of currently available information.
• If the decision procedure is experientially trained, decision is based on how often the same pattern of information has occurred in the past. -The top-level manager registers the decision as the organizational decision. -If this is the last problem of the series under this experimental setting, go to Step 6. Otherwise, go to Step 3.
Step 6. Performance Feedback Processes The model registers the top-level manager's final decision as the organization's decision and calculates the true nature of the problem based on the formula from the specified task environment. The computer then compares the organizational decision with the true nature of the problem, records the comparison results, and provides feedback to the whole organization. -Calculation of the true nature of the problem based on the formula for the specified task environment. If type of task environment is 1 (concentrated decomposable):
• Sum = t1 + t2 + t3 + t4 + t5 + t6 + t7 + t8 + t9
• If sum ≤ 13, true nature of problem is friendly.
• If 13 < sum ≤ 17, true nature of problem is neutral.
• If sum > 17, true nature of problem is hostile.
If type of task environment is 2 (concentrated nondecomposable):
• Sum = t1 * t2 * t3 * 2 + t4 * t5 * 2 + t6 * t7 * t9 * 2 + t8 + t9 • If sum ≤ 20, true nature of problem is friendly.
• If 20 < sum ≤ 23, true nature of problem is neutral.
• If sum > 23, true nature of problem is hostile.
If type of task environment is 3 (dispersed decomposable):
• Sum = t1 + t2 + t3 + t4 + t5 + t6 + t7 + t8 + t9 • If sum ≤ 16, true nature of problem is friendly.
• If 16 < sum ≤ 19, true nature of problem is neutral.
• If sum > 19, true nature of problem is hostile.
If type of task environment is 4 (dispersed nondecomposable):
-Calculation of organizational performance.
If overall performance is desired:
• Count number of total problems.
• Count number of correct decisions.
• Calculate performance in terms of decision-making accuracy based on number of correct decisions over number of problems.
If performance under external stress is desired:
• Count number of problems with true state as hostile.
• Count number of correct decisions made when the problem's true state is hostile. • Calculate performance under critical external situations in terms of decision-making accuracy based on number of correct decisions over number of problems when the true state is hostile.
Endnote 1 A detailed codebook, describing the coding of each variable of organizational design, crisis factors, and organizational performance, was constructed and is available on request. Codebook entries provide criteria for making the coding judgment, as will be further illustrated later. They also contain numerous case examples. In another study, the coding of two cases, the Vincennes incident and the Hinsdale incident, was described in lengthy detail using similar coding mechanisms (Lin 2000a) . Two new co-authors, who previously had no knowledge of the research, coded these cases using the codebook. For the 2,080 items that require subjective coding in the 80 cases, the interrater reliability is 85.0%.
